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(54) Catheter or guidewire with V8ryln9 flextbiiity 



(57) A c:aih6cter/gu ids wife for thfefidiiig Into a vas- 
Guhittiio passageway inciudos an oiongato body (jimGtv 
BtoriBd for t!-iiesci:r:9 utto ihe passagesvay. whore iha 
body has one or mote secticrss Ims'rriediat© she proxi- 
ma! end md cJistai end, further lo be more fisxibts ihan 



oShsi intermediais sections so iii«s She more flex fete 
ssciions coificicie wiih curves in the passageway w^ien 
ihe sioiigaie body ss threaded into the passfsgeway. 

■file vahaJion in ttexibility is rsaltzed i>y radiaify cut- 
ted slots. Numiser of cuts par length unit, depth and 
width of slots determine the ioosA stiffness. 
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Descrtption 

BACKS ROUNC OF THE I NVENTiON 

[0001) } r c! tt " k c oc\rf> 

J \ 0" rfior Q lit- ct <=! •^cf='d ioc-i ioi*; ori, T«do o pc 
oiaiivflexiDte io coincBG generally wtfh cur/es at a patn- 
way prcfffle d a body vascuia^uro into which the devjce 
!S to be inserted 

[00021 Prfthfif ( h r- me ir (fk f r-'ol oct 
1 (j jcjno )n i f t 5q i d« r=- r >i«> ht 

in -jiy -> cf Jif- f 1o r jn bo tti e sder (typtr tHy 

pa"'*'! (.rfi r t IS oos*sii)fo to ac 

[j-fN -] f ^ ii ^ fr<;tr , n jod Viovwrg 



ad 
[0003] 



[OOOTJ ilisa 
such a cathetsi 



typicaiiv 
i radiopaque 

1 C 0y f-f^ 



>jL dex^ t F rdctche t e de fed local on ^ couf e 
auf sng inseriion of the Qutdawsrs, rt may be necessafy 
to rotsis Vne proximai end to direct the typically curved 
110 Ehereof tnio a desired vessel or duci branch, and fhen 
ei-d\fiocci'"cc!^c)f irr !- 'ic ~f->,c<-tl b*^ ■>'=Krd 
'>\c i'^o 1 H^ f »-ic!cv Of ick he irr !o nor? 

ci o "lio c ov 1o "Jcirt^n S jpf o for 
vi r" "^cc iiT- c ith^irr r m pace t» qt dpvire nay 
vvithcinvvn dope dri up r the *ierapy tobf^ per 
iormso. 

[0004] As the guidewire is advanced into the anatomy, 
intarnai resistance from Ihs typically numerous turns 
and curves and surface contact decreases the ability to 
advance the pudpv/ire li,r ler h tnlurr n v ie^dto 

d more Jt,!Uip^.o 
L Iv fail. * 
Mf!":^ - oced c ^ ^ 

iM b rtv t Mpiv " ^ 'V'^i '^s-diQi.d q ir 
i^o> rtstit. ^torsional t-i* ) *vovttd ol coi»s.e help 
ovarcome -he problems created oy tiie interna! resist- 
ance Atao once the cafheler were in place. iJ (ts fiSKi- 
bilny better ficccsmmodsiled the iums and curves of iha 
osissiioeway to which tt vnas inserted, lea-s (rauma would 
result to )ho pjtssaqeway 

SUMMARY OF THE INVENTION 
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icJ 



j.0006j t( 5t tht, -^i She ! cr oi n -ac 

cc ddnce sM o-^e aspect Ihor of o povid -ch i 
catheter and/or catheter QUidewire in whsch the more 
<iHo 'i<>ct(on'5 c e f •> rrer a tf- f» "SliJi of qerierAi V 
1 1 rv ^ic t i ! i qit dirditv m thr^ s-h; 



fOOOS] 

cdthetor/qudGA 
laturo passagowav 
iteofcirvc id'- 

■ected jfilettrieciiate 



r objects of the inveofion 
■ArSiva embodiment of a 
>! th reading into a vascu- 
afermsnablo pashway pro- 
arssctiwis. Thecatheler/ 
body having a disJai 
rssdiste secSioris, witli se- 
>aif}i5 tonrtecs lo be mors 
*!^X!L c t ^ thor t % rrjediatc «cutc» c ti-at the so 
icctcci iccisons coincfce with the curves of the patnway 
pfoffie vvl-;Qsi vne device (s inreaded into the vasculature 
passageway, 

[OOtO] iff accordance with oneaspect of the tnventssn, 
the selected more flexible sections are fome6 with a 
plurality of qeneralty transverse cuts either fi>ade deep- 
er Wider, or closer tocjeJher to increase flexibtifly. 

JOO1 1 J The above artd other objects, features and ad- 
vamaqes ofthe invention will becorrte apparent from a 
consioeration oi the fotlowing ostailed descrifrtiors pre- 
sented in connection sixnsr accompanying dr&wtngs in 
which; 



FIG. 2 IS a stifftiess/ffexibiiity per distance graph of 
th" r th 'pr si'-'^or rftth<^f>r q ht^v^. ro c f "i t 



[OOOS] it tb e t U {h« nvei t n j lo i-e a ratf 
ter anc/o v-ath tsr <juidevnre tn vtf- ch ens oi i rci -^et 
tions intermediate th® proximai eno the oistal end are 
ormed bemor ex bef|>an other i «meo(at6'«<»i, 

[0006] is c <.hit if n-ii t 



DETAiLED OeSCRlPTION 

[0012] Refernnf) tc f^lG, 1 
cross-sectionai vi 
4 itrear^ttJ 



1. there is shown a side. 



i rve t- and«i rt i Jtqr^ ai 
branch to be sslectsd). These coivec si 



2 



3 

f&spectfv'Siy. 

10C131 ( > t. Ui 1 }. ) A)> tobetto^ic 

uco V o oini, UirTv,-' x t '=-^(.' i.n dl Isx.^ 
iOT !ii no the eng 1 of Eb" cev ce v\ chcon^Jewirt 
Ihes iocaiions o{ the curves A. B ana C. in pudKuter. fhai 
QOflton OT the device 4 whicn would lie or resjiJs in shs 

Hc-ijT^c f Irg n -(JtA-t J por 3 R <. t 1 f J3 

that pari of the dovice ressciing in cotvod portion C of shs 
passageway 8 ts macto to t>o f ioxiiiio but the feast flexsolo 
of !Jie ihree sscHons funtsss f{ aisc happens So conesds 
wiJh (5 n J f >^<s device 1 ip which case por oi 
C wo I <J dl >. f^i sxsljie tof oavtqatior purpose > 
<j •> S dtio C t^uicf be i>o i©w>iat io q« tha i 

(.Itt-i • /-i'^C -it If" p aQOWWc!t"lDV 

1 V •'^ '1<J ^-C" t t ICC 1 

vd*h8tef quKje /ire Jsn rg 4 an t>s t 'eaded tn hs 
vascyiature psssagsway and elfecttvefy in* comfort- 
ably in fhe curved profiie cff the passageway 
[0014] FiG 2 i d qrc-ph w^ierc stiffness ^iexiStiily is 
^l tipd iT^n*! !ic orqf he Ct» hctcr or v,«ithctf) 
•jLfiriovviff^ievi-'^wC r "3 •>xVf Oirf^f r-^th'^t f»< n*i 
"id to iho 'ir,i il -^n i - f 1 c ir n It qr -^tj v-^ 
Srcttrr A cshCArt r s^lG ^ of "'p cfpvcc 4 is the na« 
fio>itbie section, on eSher sicfo of which are sections 
much greaisf stiffness: Section B is the next most fsex- 
(Oie. aoain Witii either side of the seclKwi bsirjg triucn 
stiTFsr; and Section C is the least flexfofs oi the three 
identtfted sections, SectiC8i C. of course, is at the distai 
end ot the device 4 wiiereas Sectiott A is near tSie prox- 
i'Talendand !»et,tof Bt m i ti « *svo 
[00151 f 2<^ios < t! >\Ofi%o* 
various segmer c i'-d c dtiyac 

"ommodated in thf v ^. c u ^ -<=riqt a */ 8 of f G 
1 . Of coyrse> for oiher pathway profiles for passage- 
ways, dtffsren! stiUnsss/liexibiiity characisrtsttcs would 

prcvide-" fc whd r\pt Ctithe r^r or "dihplcf a ( d a r 
\ i p rt ^f th it ! iT^w y Onr-'mc 

If r i r J (bl r 1 jn t -jn w h J c 

riUo-^ 11 1 t I xiLs it -1 aicxtn.it&eqrr^'r 

1) ti J ei)1 tntsie the otslHi ero may have 
v=t>) u «io-s »f ti\,e o the flexible iocatiot a ihe 

[001 6] It witi be iwted that the most tiexibie section of 
the cathsTer or catneter i?iiidewire device 4 is not at or 
•it 8J me di«i a! end *;isth ew"^ca}wter icath 
tf^ o L»vM=!<^«v CA- Ra [ ti e'~tfff'~e*>-ofti«xibtiiv 
-If 1 f-tft i -I It ->tterl (r4-ritp ^'^iC'^d 
ci^Tf ' e p tti i! r ( IS ^ i^ 
\ 1 t t v,^*ui )tinepas&oC!£*dy rti Mei 
ni ijd m hfoe di nonfciondl msw let ex i npte VIP 



4 

O! CT), 

[0017] If Vs^d u-^ . :3 Tattoo 

t|Ct iaf /fWO at.?>«fWJ't.> ath-jetMj i,S ff<. lev 

ng vd wjif typefc of ^utv wfit h f i^s Lt n « j i i«t y 
5 transusrseiy in the csnshetcr tor controiitiiq iloxioitity 
I etoof tn ='qtie!^* ~.0a of >>£ cuthoiet JO ri ^ e 
sl-o*n spAceoclcseij togothor Ah ch would s>,rvctc in 
crease flswbitflv of the calheisr in that segment, where- 
r-s in oqrr>ent ^"^b t, "Vi ^fe «p -ict-d *<5r»ser dpdrt but 

*r--> ftc>>ib! ty > !!> n ( wt tt r^c r' 

loc!th"o - 1 (.t - P! . 

rro 1 0 ffrxibiiity in fhcr \ ■^tci'i i ox bitrtv m j, fof in 
creased by ^1) spacing tbeciitsofosertogsthor. lajmalc- 

!» ing »iG cuts Wider, or (3) making the ouis deeper, s e.. 
cor foilir>3 she oodm O cot. so r I) there !schniqt,.e!j 
CO db«t>iovioeJ o cn va >"ece siflax fv 
[OOlSj ■'hemi^-t.nQoft. - nf-iti^et n'^ci. i^i»te 
qjio^v, 1 »i> to UJjitf ftJN b tv u '-fc Ov' d i,o p-j a 

^' nq U-!t o Ml at nt f. ^.^toti No " 0611 
Sited iVS.arch 17, 1997, 

{00183 - ctdc ic n v-> , m tf-v ■'x biiitv vf di*" tont 
isegne Us of a (.e ""^te <cn,<i isterqutcev tie b^selec 
tive use of cuts, selective arineaiina, abradirig, varyinq 
wail o( Wire thickness, varying matenat propissrDes of fhc 
catheter, etc. cotiSc aSso be emptoveo. 
[0020] t tcbcun-^e' fod thfi* ihc-ho r-dp-cnbcci 
I inafn«-nis t rniy i! j^^'t *!*p r the sip!)" 'on rt 
I c ^! fnt tpia'- ' the pi^-if^it (>^vnt ofi Ht merot i md 
30 ifictit ion's tand <3 tf laf i\. o drfcsnqomrnf! nv y oe dcv - 
by those sittsled in she art without doparting from tho spmt 
and scope of the present invention snd the appended 
claims are intended to cover such modifications and ar- 
ransjements. 

5!; 

Cfaims 

1 ^ J t f tt -dtng inf 

4f CI <i c pc- I,-' AS/ i <i CiPCftrHn b!f 

pathway profile of curves and (jsneraity linear sec- 
tions, said device comprising an elongate body hav- 
no ! d <>1 ond 5 prox r^dt cjna i"- r tt rncdic o 
rctiOT" \ hofi ^ c-" M r ( 1 i t ^ 

r- f-. Ti-J o -n >k x-l- fh h, > rjf- n t 
d (J !(. ^<:cth t hf^^^k ("i i ■?cv dt 

V I, is ) 1 It. k tht \ i^^L I ityjt. p , 

' ' 2 A call 6 e /q ic^ev devii.e d i C <= v n i«i 
saio setectetj intermediate sections are tonrted with 
a plurality of iCjenerally transverse cuts spacsd-apart 
ionqitudinaiiy aionq said selected intermediate sec- 



3 A Cdthe e'/g if 1 i, i^. i " if- et' 

cets^in of sa i< i« ea nt if 1 -it< < ( f or an 
*o med to ct r) otc f sxi>> e 1 1 «n other of s :«d ^eieu 
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oci i'ltofE} ediwte soctira se. by spacBiy the outs close 
togeli-ier. 

A catru,4tef,'guwsiwis® <i@viC'i as si Claitfi 2 Wfwfsiri 
ceriatn of said selscied (nlenneclate ssctioiis ars 
fomod o tie note fiexibie 'hdo othc of sa d select- 
ed intermedial© sections, by torming Sie cuts !o be 
deeper. 

2 whefjin 



cfifiain of rx3(d setocled tnlcfmao!; 
ffjrmed io be more totolts item oth^ 
ed intermediatfi stsctfons. by terming the cuts io bs 
vv(der. 

S, A ctj"is!er/GJidcwif<s devtcs as sn Claim ! whersin 
cei'aih of srd 0 seiocieci « nedats bsctions ai9 
tor I " ■^w ■'.v>r«' { «> bie i^ncti f of Sc.UseteO- 
sd, I fh'i cuo »i6.tt w s ijotfif^'jia Jts4ciirto} said 
3uia:tija f'ite!ri;tji:^ie sot'io-'s* ccxstcids with the so 
cuives uf "t^e hwc;/ p o i o «.t->ch have the gieat- 
o&i cur^'dtu s w IS ^ the C;3v ;.e >6 tbroacfacJ into the 
vasoufature passageway. 

7. A catheJet/guidewire device as n Claim 1 v*efein 
At least SC8T1G of She seiecSed intermediate sscfions 
vary from one anojhgr in Jtexibility. 

8. A cathraJef/gsiidewire devico in Claim 1 wherein 

lh£5 disttsf ersd of the, wire is formed to be more *lex- ^ 
ibto than other sections oi the wire. 

9. A catheJer/guidewtre device as in Claim 1 whersin 
at least one sslectsd intarmediate section is formed 
to be (TSOT6 fiexibfe than the distal end, 



jj ow'Hi' on J d o f d it- t^i J tv,r nv.i. q Ij iv, c 

<,!ofc<j! tlie )^r>v>xir.W Slid dnJ »^J'f^^^ t '.sm,' ' i itto 
dsstai (jnd. 

14 A crtSieten^ufcewsre as sn C<nn 13 whereto sofc 
ono or nofo sectsons arc formed w<tti a oluraiitv ot 
generalty transverse cuts spaced-apart iwigitudi- 
iiatsy along said one or more sections. 

15, Acathfttf !,'g > tc> - n^t r 14 .v-iotcfr tfic lor. 

incm Q&rn' ^iiy wslii the sonqsttidinfil 'oc.it ons .o thr 
vascuiatu re passageway having {ho groatest cyrva- 
ture. 

16, A (.o'latei c Jtce/v le foi thtsacnq c^tc « vtiscuii- 
j e passr- qf>>'iriv ^o'^ipnsi c «i->iqats ocxiv di- 

whetsin the p>oxi-rtat ooo s noto tioxtbio tiNW the 
dsstal end. 



10, A caihster^ouic-j 

certain at sata a 

ed inicrncdi-^tc 
sections. 



5 -r) Ctairn 1 \M-t8r&in 



11. A catheter/fjuidewfre dewcs as in Claim 1 v^iercsin 
certfjin of sBtui sefscted fnteiTmedisile saciions {ira 
!0f m<:d ;cj t)c more flexible thjBi olhcrof said seieci- 
s d if'Cf lis diaio foction,> by abftJding said certain 



12. A Ccfistw 4.jici3'A,:« dwicQ as !ii Ct%i 1 whwreio 
ceilatn ot said selected ti'stefmediate sscliO!ia are 
formed xo be itiots tfexibfe than othe <- ot sa d select- 
ed in^ern^ed^ate seciiOits. by !«ducing me device 
waii inckness st said certain sections. 



13- A cathetei/'guldswire for threading inio a vascula- 
twe passageway comprising an etongaie body di- 
mer^sicned for threading irito she passageway, and 
incisiding ons or mora seotions irsermediate ti-se 
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Fig, 3 
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